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A major problem in regenerating stands of coniferous
forest after fire or logging is competition from vegetation
and disease agents. It was noted that in the south alone,
9,000,000 acres were barren of forest regrowth. Once trees
are able to form a closed stand, they will often greatly
reduce subordinate vegetation. Before the stand develops
to this point, competing vegetation may greatly reduce
growth of the trees or even cause their death. It is impor¬
tant, therefore, to reduce the vigor of the competing vge-
tation until the trees are able to remain vigorous and
sustain a good rate of growth.
Various methods might be used to reduce competition from
competing vegetation. Among these methods are mechanical,
manual, chemical and fire treatments. One seldom used
method at the present time is the use of biological agents
(biological control). Biological control is the use of
various other plants and animals to reduce the vigor of or
even kill various competing species (Baker and Cook, 1974).
Biological control methods are much less likely to alter
the biological balance of the ecosystem. A slight imbalance,
however, may result from a pathogenic-antagonistic relation¬
ship between organisms.
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Some of the advantages of using a biological control
method are reduction of cost per application and a reduction
in the degree of impact to the environment. Using a biolo¬
gical control agent or agents would reduce the overall,
long range management cost.
In central Oregon, greenleaf manzanita (Arctostaphylos
patula, Greene), golden chinkapin (Castanopsis chrysophylla,
Douglas DC), and snowbrush ceanothus (Ceanothus velutinus,
Dougl.) are major competitors of young tree seedlings.
Arctostaphylos patula is included in the Ericaceae-Heath
family of evergreen shrub. It is a spreading multibranched
shrub which grows to a height of 3 to 7 feet with a basal
burl. Arctostaphylos patula is native to North America and
is considered to be a good winter forage for deer but only
moderately good for domestic livestock. This shrub is used
in erosion control and environmental forestry (Berg 1974).
Castanopsis chrysophylla is one of 30 species of shrubs
belonging to the Fragaceae-Beech family. It is one of two
species native to North America limited to the West coast
region. Castanopsis chrysophylla is found at high elevations
and dry areas in the west coast region. This evergreen
shrub reaches 3 to 15 feet at maturity, and is considered
as a low value forage plant (Hubbard 1974).
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Ceanothus velutinus is a member of the Rhamnaceae-
Buckthorn family. It is one of 55 species, 25 varieties and
11 hybrids which are restricted to the continent of North
America. Ceanothus velutinus is used as a habitat or food
source for wildlife and in environmental forestry (Reed
1974).
Since all of the shrubs described above are important
competitors of pines for soil nutrients and water, this
study was conducted to determine if endemic stem and
foliage fungi of these three shrub species have the potential
to serve as an agent or agents for the control of competing
vegetation in the Deschutes National Forest in central
Oregon. Should one or more aerial isolated fungi cause ex¬
tensive damage to one or more of the three species, such a
disease agent may provide a future means of reducing compe¬
tition from these shrubs.
CHAPTER II
REVIEW OF LITERATURE
Manzanita, ceanothus and chinakapin are common shrubs
in ponderosa pine stands in Oregon (Zavitkovski and Woodward
1970). They covered approximately 27% of the Deschutes
National Forest.
After destructive fire, shrubs may become pioneers in
forest lands. The ability of ceanothus and chinkapin to
resprout is an important factor in their regeneration when
repeatedly damaged by fire or other agents (Hayes 1959).
Ceanothus and manzanita also have hard seeds - seeds which
can remain dormant but viable in the soil for up to 300
years - which germinate following disturbance such as fire
or logging.
Projected timber growth has been adversely affected by
increases of understory vegetation (Gordon 1962). Frequently,
overstory species have been shown to affect understory (Ander¬
son, 1969; McQueen 1973; McConnell and Smith 1970; Wilcox
et al 1981) along with the diversity of understory communities
(Auclair and Goff 1971). Some literature indicate that
mineral nutrients are more concentrated in canopy-covered
soils, compared to adjacent open areas (Zinke 1962; Tiedemann
and Klemmedson 1973; Barth and Klemmedson 1978).
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Snowbrush (Ceanothus velutinus) dominates thousands of
acres of forest lands which have been logged or burned.
Coverage of these forest lands is likely to increase with
the present methods of logging, prescribed burning and natural
fires. The role of snowbrush in the regeneration of conifers
has been studied primarily from two aspects; nitrogen fixing
and as a potential nurse crop. However, less consideration
has been given to adverse or detrimental effects of snowbrush
on the establishment and growth of forest trees.
It has been shown (Dryness and Youngberg 1966) that 60
percent of ponderosa pine seedlings studied in pine-snowbrush
communities exhibited a direct root relation within the shrub
clumps. Similar observations have been made by Wahlenberg
(1930) and Wollum and Youngberg (1964). Snowbrush may be
detrimental to seedlings because shrub invasion encourages in¬
creases in animal populations, which is often a major cause
of seedling mortality (Zavitkovski 1966). Snowbrush also has
been shown to reduce the growth of white pine and ponderosa
pine by more than 50 percent (Roy 1981).
Early shrub and brush control promotes growth of ponderosa
pine planted on bulldozed sites (Bentley et al. 1971). Although
bulldozing is an effective method for initial shrub and brush
control (Buck 1959), within 2 years a dense stand of competitive
shrub and brush plants commonly becomes established (Bentley
et al. 1970).
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The primary objective of shrub and brush control is to
promote growth of young seedlings on a potential site. The
current approach, developed since 1962, is to spray the first
or second year after bulldozing. This practice may be repeated
as needed to aid in developing an open shrub or brush stand
within 5 years following initial shrub and brush removal.
This scheduled spraying seems to be necessary because small
shrub and brush seedlings with young sprouts are easier to
kill, therefore reducing the management cost.
In studies conducted by Gratkowski (1959), it was shown
that greenleaf manzanita and snowbrush were moderately suscep¬
tible to 2,4-D (2,4-dichlorophenoxyacetic acid) and 2,4,5-T
( 2,4,5-trichlorophenoxyacetic acid) while golden chinkapin
was classified as being resistant. The above mentioned
phenoxy herbicides have seasonal effects requiring proper
application timing in reducing the damage to pine plantations
(Gratkowski 1975).
In the past decade many government regulations have been
instituted regarding the use of herbicides and their environ¬
mental impact. The bans imposed by the Environmental Protec¬
tion Agency have reduced the usage of chemical agents. If the
above trend continues, other alternatives must be exercised.
The most probable ecologically beneficial alternates are
biological controls. Therefore, it is important to investigate
the potential biological agents (fungi) present in the eco¬
system as an alternate form of control.
CHAPTER III
MATERIALS AND METHODS
Leaves and steins exhibiting disease symptoms were col¬
lected from randomly selected areas on Lookout Mountain
(6,223 feet), Benham Butte (4,300 feet), Bessie Butte (4,768
feet). Black Butte (6,436 feet), and China Hat (6,573 feet)
which are widely spaced in the Deschutes National Forest,
Deschutes County, Oregon. Plants in both open and timber
shaded areas (canopy) were visually inspected for disease
symptoms. Leaves exhibiting necrotic spots and lesions were
considered to have disease symptoms, while those leaves and
stems without necrotic areas were considered nonsymptomatic.
Symptomatic and non-symptomatic aerial portions were
severed with a knife and placed in small clean, separate,
plastic containers. The containers were then labeled using
labeling tape. The labels included the specimen names, loca¬
tions, site conditions and the date of collections. Sympto¬
matic and non-symptomatic parts (leaves and stems) were taken
from Arctostaphylos patula, Castanopsis chrysophylla, and
Ceanothus velutinus in forest areas containing a high density
of these shrubs and other understory.
Many plant diseases can be determined by observation
with the unaided eye or with the microscope eliminating the
need for isolation of pathogens (Agrios 1974). There are
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many fungal diseases in which pathogens cannot be identified
easily. Isolations of pathogens become necessary for several
reasons: (a) contaminants, (b) fruiting bodies are absent,
(c) previously unknown pathogen, and (d) environmental factors.
All glassware, petri dishes (100 x 15m), test tubes,
flasks, and metal forceps used during the isolation procedures
were sterilized. Sterilization was by dry heat (150° C. to
160° C. for one hour or more) autoclaving, or 95 percent ethyl
alcohol.
Prior to the isolation of both symptomatic and non-symp-
tomatic plant sections, specimens were surface sterilized to
eliminate or markedly reduce surface contamination by epiphy¬
tic organisms. Surface sterilization was accomplished by
placing small sections (5- to 10-mm squares) of tissue in
5.75 percent hypochlorite (1 part clorox:9 parts distilled
water) solution. Ethyl alcohol (95%) was used for sterili¬
zing work tables and bench surfaces before making isolations.
The tissue margins (squares) were then removed with sterile
forceps to sterile distilled water after periods of 30, 60,
90, and 120 seconds immersion times in 5.75 percent hypo¬
chlorite solution. After a brief rinse in sterile distilled
water, the tissue margins were blotted on sterile filter
paper to remove excess water. They were transferred imme¬
diately to sterile petri dishes (100 x 15mm) containing
Difco Potato Dextrose Agar (PDA) medium.
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All cultures were maintained in petri dishes and test
tube slants containing PDA medium. The medium (PDA) was
prepared for petri dishes by placing 39 grams of dehydrated
PDA in 1000 ml of distilled water in a flask. The medium
was autoclaved for 20 minutes at 15 psi and poured, while
hot, into sterile petri dishes. The medium was allowed to
solidify before tissue margins were transferred. Medium
(PDA) in test tube slants was prepared by placing 39 grams
of dehydrated PDA in 1000 ml of distilled water in a flask.
The medium was then heated until dissolved and poured into
tubes (until tubes were half full), with the aid of a sterile
funnel. Tubes were plugged with cotton or test tube caps
and placed in a rack and autoclaved for 20 minutes at 15
psi. After autoclaving, tubes were placed in a slanted
position and allowed to solidify.
After transferral of the blotted tissue margin, the
plates were labeled to indicate the; (a) portion of the
plant, (b) shrub, (c) location of shrub, (d) site condition
(open or closed canopy), (e) shrub condition, and (f)
duration (seconds) in surface sterilization solution. The
plates were observed daily for indications of hyphal growth.
Comparing the plates of specimen replicates from different
time durations in sterilizing solution and non-sterilized
specimens, it was possible to eliminate epiphytic and
other contaminating organisms.
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Only the mycelium determined to be a non-contaminant
was transferred to fresh plates of medium (PDA), Upon ob¬
taining a mycelial mat, samples were transferred to numbered
test tube slants for storage and preservation as stock
cultures.
Samples were prepared for microscopic observation by
making wet mount slides. After wet mount slide preparation,
isolates were observed microscopically and identified accord¬
ing to the criteria of the Saccardo and the Hughes-Tubaki-
Barron systems of classification. The above mentioned
criteria are based on the morphology of the sporulating
structure, the color and morphology of conidia. As outlined
by this system of classification. Orders are divided into
families and families into the following sections (Barnett
and Hunter 1972): Amerosporae, conidia 1-celled; Didy-
maceae, conidia 2-celled; Phragmosporae, conidia several-
celled with transverse septation; Dictyosporae, conidia
with transverse and oblique septation; Scolecosporae,
conidia filiform; Staurosporae, conidia stellate or branched;
Helicosporae, conidia coiled.
Considered along with spore morphology is conidia
production. Conidia spores blown out from conidiophore
with only one crop of spores produced per conidiophore is
termed a blastospore. When many crops of spores are produced
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per conidiophore and are extruded through a specialized
tube called a phialide, the term phialospore is used in the
taxonomic description. This system of classification is
comparable to Ellis' illustrated volumes of Dematiaceous
Hyphomycetes (1960, 1961, 1963), Von Arx's volume (1970),
and Hughes' works (1951, 1953).
CHAPTER IV
RESULTS
There were eleven fungal species isolated from patula, £. velu-
tinus, and C, Chrysophylla. All fungi were isolated within the Deschutes
National Forest in central Oregon (Fig. 1). There were five work site
locations established in the above area (Fig. 2), The majority of fungi
isolated were sparobes (organisms that obtain nutrients from dead woody
materials) or weak parasites. It was observed that the fungi varied
greatly as to their occurrence in both the three species of shrubs and
work site locations (Tables 1, 2, 3).
Hormonema dematiodies was most frequently isolated from all three spec
ies of shrubs. It was also isolated from both symptomatic and non-sympto-
matic aerial portions. Fungal isolates from patula were found at the
Benham Butte and Bessie Butte locations in open canopies from non-sympto-
matic aerial portions (Table 1). The isolated from £. chrysophylla were
from Lookout Mountain locations in an open canopy (Table 3). Fungal iso¬
lates from £. velutinus were found on Black Butte and China Hat (Table 2.)
When grown in culture, H^. dematioides exhibited hyaline mycelia when
young but shiny black mycelia upon maturity (Fig. 3a). Under microscopic
examination, H. dematioides exhibited dark one-celled conidia and oval
shapes as described by Hoog et al. in 1977 (Fig. 3b).
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Figure 1. Map of the state of Oregon. Dark area depicts
the Deschutes National Forest and experimental
site locations
 
Figure 2. Deschutes National Forest and work site
locations.
Location; a = Black Butte
b = Benham Butte
c = Bessie Butte
d = China Hat
e = Lookout Mountain
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DESCHUTES NATIONAL FOREST AND WORK SITE LOCATIONS
Location: a = Black Butte; b = Benham Butte; c = Bessie
Butte; d = China Hat; e = Lookout Mountain
15
TABLE 1. FUNGAL SPECIES ISOLATED FROM SHRUBS (A. PATULA) ORIGINATING
AT FIVE LOCATICNS IN EGSCHOTES NATIOIAL FOREST
Isolated Fungal Species Shrubs
Arcotostaphylos Patula
Location*



















Total Number of SpeciesAocation 2 2 3 11
Total Number of Species/Shrubs 4
*Locaticai: A = Black Butte; B = Benham Butte; C = Bessie Butte; D = China Hat
E = Lockout Mountain
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TABLE 2. FUNGAL SPECIES ISOIATED FPDM SHHJBS (C. VELUTINUS) ORIGINATING
FIVE LOCATIONS IN DESCHUTES NATIONAL FOREST























Total Number of SpeciesAocation 1 0 2 2 3
Total number of Species/Shrubs 6
*Locaticn; A = Black Butte; B = Benham Butte; C = Bessie Butte; D = China Hat;
E = Lockout Mountain
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TABLE 3. FUNGAL SPECIES ISOLATED FROM SHRUBS (C. CHRYSOPHYLLA)
ORIGINATING AT FIVE LOCATIONS IN DESCHUTES NATIONAL FOREST





















Total Nuinber of Species/Location 3 0 0 0 3
Total Number of Species/Shrubs 6
*Location: A = Black Butte; B = Benham Butte; C = Bessie Butte; D =
China Hat; E = Lookout Mountain
Figure 3a. Culture of Hormoneina dematioides.
Figure 3b. Hyphal branching and conidia. (400x)
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Penicillium frequentas was isolated from A. patula only
at four different locations; Black Butte, Benham Butte,
Bessie Butte and Lookout Mountain (Table 1). The fungal iso¬
late was found on symptomatic and non-symptomatic aerial
portions in open canopies. Pencillium frequentas was identi¬
fied by its velvety appearance in culture (Fig. 4a) and the
the unbranched monoverticillata pencillate as described
by Paper and Thom (1949) (Fig. 4b).
Alternaria alternata was isolated from A. patula from
Bessie Butte and C. velutinus at the China Hat location.
This isolate was found on symptomatic area portions in an
open canopy. In culture, ^ alternata exhibited a dark
color (Fig. 5a) as observed with the microscope. There were
also the dark conidiophores and dark conidia which typically
have both cross and longitudinal septa and simple or branched
apical appendages (Fig. 5b) as described by Simmons (1967).
Acremonium chrysogenum was isolated from C. chryso-
phylla at the China Hat location (Table 3). This fungal iso¬
late was found on symptomatic aerial portions in an open
canopy. A. chrysogenum exhibited an orange color in culture
(Fig. 6a). Microscopic observations revealed slender conidio-
phore and phialides along with small conidia (Fig. 6b) as
described in personal communication.
Penicillium sp. was isolated from C. velutinus at the
Bessie Butte and Lookout Mountain locations (Table 2).
Figure 4a. Culture of Penicillium frequentas.
Figure 4b. Hyphae with phialide and conidia. (400x)
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Fig. 4a.
Figure 5a. Culture of Alternaria alternata.




Figure 6a. Culture of Acremonium chrysogenum.





However, it was also isolated from C, chrysophylla at the
Black Butte location. This fungal isolate was found in an
open canopy. Penicillium sp. in culture exhibited a rough
green appearance with numerous colonies per plate (Fig. 7a).
Microscope observations revealed branched phialides (Fig.
7b) as described by Raper and Thom (1949).
Trichoderraa viride was isolated from A. patula at
Black Butte and China Hat in open canopies (Table 1). It
was also isolated from C. velutinus at the Lookout Mountain
location (Table 2). All fungal isolates were found on symp¬
tomatic aerial portions of the shrubs. T. viride in culture
exhibited rapid growth and green color (Fig. 8a). Microscopic
observation (Fig. 8b) revealed branched hyaline conidiophores
and one-celled conidia as described by Rifia (1969).
Truncatella angustata was isolated from C. chrysophylla
at the Black Butte location in an open canopy (Table 3).
This isolate was found on symptomatic aerial portions of the
above mentioned shrub. T. angustata in culture exhibited a
red-orange color (Fig. 9a). Microscopic observations exhi¬
bited short conidiophores and dark ellipsoid shaped conidia
with hyaline pointed ends having apical appendages (Fig.
9b) as described by Steyaert (1949).
Drechslera sp. was isolated from C. velutinus at the
Bessie Butte location (Table 2). This fungal isolate was
found on symptomatic aerial portions in an open canopy.
Figure 7a. Culture of Penicillium sp.
Figure 7b. Hyphae and phialides bearing
conidia. (400x)
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Figure 8a. Culture of Trichoderma viride.
Figure 8b. Branched hyaline conidiophores and
one-celled conidia. (400x)
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Figure 9a. Culture of Truncatella angustata.




Dreschslera sp. was identified by its dark color in culture
(Fig. 10a). Microscopic observation revealed simple brown
conidiophores along with conidia that were several-celled
and cylindrical in shape (Fig. 10b) as described by Shoemaker
(1962).
Cladosporium cladosporales was isolated from C. velu-
tinus at the China Hat location (Table 2). This fungal iso¬
late was found on symptomatic aerial portions in an open
canopy. C. cladosporales colonies exhibited a dark color
in culture (Fig. 11a). Microscopic observation revealed
irregular shaped conidia (not shown) produced by long dark
conidia (Fig. 11b) as described by DeVries (1952).
A1ternaria tenuissima was isolated from C. chrysophylla
at the Black Butte location (Table 3). This fungal isolate
was isolated from symptomatic aerial portions in an open
canopy. A. tenuissima in culture had a dark wooly appear¬
ance (Fig. 12a). Microscopic observations revealed dark
conidia with transverse and longitudinal septa (Fig. 12b)
as described by Simmons (1967).
Agyriella sp. was isolated from C. chrysophylla at the
Lookout Mountain location. This fungal isolation was from
symptomatic aerial portions in an open canopy. Agyriella
sp. in culture had a dark orange color (Fig. 13a). Micro¬
scopic observations revealed hyaline oval conidia (Fig. 13b)
as described by Carpenter (personal communication).
Figure 10a. Culture of Drechslera sp.
Figure 10b. Hyphae with conidiophores and
conidia. (400x)
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Figure 11a. Culture of Cladosporium cladosporales.
Figure lib. Hyphae showing dark color. (400x)
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Figure 12a. Culture of Alternaria tenuissima.
Figure 12b. Conidia with germ tubes. (400x)
30
Figure 13a. Culture of Agyriella sp.
Figure 13b. Conidia and hyphae. (400x)
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Hormonema dematioides was most frequently isolated from
all three shrubs while P. frequentas was the most frequently
isolated from a single shrub species (A. patula). Frequency,
as used in this study, refers to the number of sites from
which the isolates originated. There seemed for the most part
not to be any consistent distribution patterns (Tables 1, 2,
3). One exception, however, was the occurrence of P. fre¬
quentas only in A. patula (Table 1) and isolated from all
locations except China Hat. It was also observed that all
of the fungi isolated from C. chrysophylla originated either
on Black Butte or Lookout Mountain. There was no occurrence
of fungi in C. chrysophylla from the other three sites. Six
different fungal species were isolated from both Ceanothus
velutinus and Castanopsis chrysophylla, while four different
fungal species were isolated from Arctostaphylos patula.
CHAPTER V
DISCUSSION
The eleven fungal species isolated from the Deschutes
National Forest were all members of the form-class Fungi
Imperfecti.
In previous studies it has been shown that the geogra¬
phical range has a great deal of influence upon the total
number of parasitic species attacking plant taxa (Strong
and Levin 1979). This geographical variance is in agreement
with the inconsistent distribution of fungi reported in
this study.
The recovery of only imperfect fungi was not surprising
since they have the ability to produce large numbers of air¬
borne spores thus increasing their distribution potential.
Other methods of transport were described by Fogel and
Trappe (1978), demonstrating the relationship of small mammals
and their vital role as fungal transporters. The transpor¬
ting of fungal spores by small mammals is mainly due to the
ability of spores to germinate after passage through the
digestive tracts of these animals. It was shown that over
1,000 fungal fruiting bodies were found in the stomach con¬
tents of nearly 500 small mammals, which represented 3 orders,
8 families, 16 genera and 29 species (Maser et al. 1978).
At least 13 species were Ascomycetes and would be expected to
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produce a large number of spores. This suggests that fungi
may be a major constituent of a small mammal's diet which
links the dispersal of spores to animal migrating habits.
This may be
an important unnoticed mechanism of spore dispersion for many
other form-classes of fungal species, thus contributing to the
non-consistent patterns of fungal species isolated.
There are about 15,000 species of imperfect fungi (Ains¬
worth, 1971). These fungi play diverse roles in the ecosystem
making themselves important as saprobes, parasites or patho¬
gens (Alexopoulos and Miras, 1979). The significance of Fungi
Imperfecti that inhabit wood was recognized with the discovery
that some are capable of causing a decay called soft rot
(Savory 1954). This list includes Acremonium sp., Penicil-
1ium sp., Alternaria sp., and Cladosporium sp. (Duncan and
Eslyn 1966). Both Alternaria sp. and Penicillium sp. was
also shown to cause decay of wood (Merrill and French 1964).
The isolation of A. alternata and P. frequentas from sympto¬
matic structures is in agreement with the above report.
The absence of any tree pathogens or decay fungi is due to
the selecting process for imperfecti fungi only.
The variations, or lack of pattern in the occurrence
of the fungi in both the three species of shrubs and site
locations may be due to environmental factors such as
moisture, temperature and other climatic conditions, which
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would affect the ability of spore germination. Hormonema
dematioides was most frequently isolated from all three of
the shrubs while Penicillium frequentas was the most fre¬
quently isolated from a single shrub species (A. patula).
Three of the eleven isolated species, (Alternaria alter-
nata, Drechslera sp., and Truncatella angustata, are impor¬
tant as potential pathogens. The ieolation of A. alternata
from A. patula on Bessie Butte and C. velutinus on China
Hat might indicate this fungus exhibits a limited geographic
range.
On the other hand, Drechslera sp. and T. angustata
were isolated from C. velutinus on Bessie Butte and C.
chrysophylla, showing non-specific host or geographical
range. The pathogenic potential for all three fungal species
was demonstrated since they were isolated only from sympto¬
matic shrub structures.
However, one isolated fungus not considered a pathogen,
but of equal importance, was Trichoderma viride. T. viride
is one of the most common genera of fungi in the soil
(Danielson and Davey 1973). It has received much attention
because of the reputed antagonistic properties and its poten¬
tial in biological control.
Since there were no special trends as to the fungi that
were isolated from particular shrubs or locations, it seems
as though there are no consistent distribution patterns. The
36
occurrence of P. frequentas only from A. patula and its
isolation from all locations except China Hat was an excep¬
tion to the observed occurrence of other isolates. Addi¬
tionally, the isolates from C. chrysophylla from Black
Butte or Lookout Mountain again suggests there may not be
a universal distribution pattern due to environmental
factors, migration of small mammals and the competition
of fungi in the ecosystem.
The data reported here, which fail to associate fungal
species with a particular disease, suggest that one is not
likely to find a common potential pathogen that will effec¬
tively control all three shrub species. None of the isolated
species listed in this study was reported in Shaw's report
(1961), thereby adding a possible new dimension in the search
of biological control, as well as the addition of new data
to host indexes of the Pacific Northwest.
CHAPTER VI
SUMMARY AND CONCLUSION
Eleven imperfect fungi species were isolated from three
shrubs, Arctostaphylos patula, Ceanothus velutinus, and
Castanopsis chrysophylla.
Hormonema dematioides was most frequently isolated in
that it was recovered from all three shrubs, whereas, Pen-
cillium frequentas was isolated only from A. patula, but
at all locations except China Hat.
Three potential plant pathogenic fungi (Alternaria
alternate, Drechslera sp. and Truncatella angustata) were
all isolated from all three shrubs, but not necessarily from
the same location.
Results suggest that event though one is not likely to
find a common pathogen that will effectively control (biolo¬
gically) all three shrub species, it is likely A. alternate,
Drechslera sp. and T. angustata have the greatest .potential
for control of the shrubs since they were most frequently
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